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^ (54) TiUe: POLYMERIC LAMINATES, PROCESSES FOR PRODUCING THE SAME, AND USE THEREOF 

(57) Abstract: A laminated membrane consisting of a membrane (I) made of an aromatic polymer electrolyte having superstrong 
acid groups and a membrane (II) made of one member selected from the group consisting of perfluoroalkylsulfonic acid polymer 
electrolytes and non-superstrong acid polymer electrolytes; and a laminated membrane constituting of a membrane (III) made of a 
perfluoroalkylsulfonic acid polymer electrolyte and a membrane (IV) made of a non-superstrong acid polymer electrolyte. These 
laminated membranes are useful as electrolyte membranes excellent in power generation performance and mechanical strengths. 
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:^:=.^U^u]) 1, 2 — O-if :/v^;5^/W7jK=/V'iJ^ n y h\ 4, 4' -lf:73i 
15 =1/^^?;^/^*:=/^^ n y -^7^ l/^^v^;^yV4^^/l':J' n y K^;as^tf fettSo 

^^^ijm. (DMrlBiS:(9)-e^$tb5'fb;'g'#>^tirlB^(i o)-e^$tt5^«:^ 
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(DtulB^ ( 9 ) -C^ ^tl^it^m t BUl3^ ( 1 0 ) $ 5 /I- 1 ^ 

W-Ar*-W (11) 
HO-CAr^-Olfc-H (12) 

W-[Ar«-0]k-Ar«-W (13) 

^UTV^Tt)^V^2#<Z)^#;^^^> Wt^. y^r2^l^m^^fctt=^hvim^. k 
1 ~ 5 0 0 0 <Z)^tr^:bi-o ) 

15 ^ (1 1) -C^$^-5{b-#-<^(D<^5^«aia: b-Cfi. m^\-tA, 4' -i;?^'/^;^ 
n^:/>/:7 3i/ 4, 4' — e;?:J'i3n^^^i/:7 3i/ 2, 4-i>:7/^;*-o 

^>->/:7a:7 V, 4, 4' -^/>^ci^^v>/:7aiy 3, 4' -^;?c:^hn^ 

4, 4' — s;^:7y^;^n>::?>^3i^/l'P?>/U:«j>^, 4, 4' — i;^:7/^ 
3, 3' —%^::^;V^i:^Z7a^=^/V:;^;V^ly^ 4, 4' — i;^:7/V:;^-D — 3 , 
20 3' -i^:^;^:^^^^^^:^;^:^;^^:^^.^]]) ^J^^. A, 4' -i^:77^^c2-3, 
3' -■>?;^/V7}>v^:7 3ir^/v;?^/V'7iNi^zi'^ by ^7i^^. 4, 4' -v^^aai;?^^ 
4, 4' — v^iJ'ctn— 3, 3' — i;?;^/l'7j> v?:7 3i::^/V;^/l-'7js 
4, 4' -^;^^Dn-3, 3' -i^;^/W3jNi^:7air:i/v;^/V2j>>'il;^ y 
4, 4' -•S^^nn-3, 3* a:^=:^/v:;^/}y:^'yi-± V }) ^ 

25 Aig, 4, 4' -i^7'n^i>:7 3i=7W^/W/tN>', 4, 4' -v^:=^ h ni^:7 3i=. 

2, 6 h y /K 2, a - v'i^ o n^>'y^ 
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^ (1 2) -e^^tt^STK^^^^i-S^b-a-i^i-^SltS Ar^^UTf*. 'BHj;tj€fttr 

10 2) ^UTJi. #^ilPS^}i/^v^;^>s, '9?iJ;t{^mi^(C7K^^^W-r^^y :7i=^i/ 

■Mfc^ (1 3) •VT^^ti^it^mi^isif^hr'ti^xi-is m:^i-£mmtmcm 

15 mS<^*UTV^Tt>^V^2#(O^#i^S;0S^^f fjtvSo Ar««. Ar\ Ar\ Ar«^ 

20 ttSo ;itbf>f*2«j^_b^^i-5r ^t>"T?#So 

ilEO'fb-a-^ (12) :S:tJ« (13) (D^^m^^^mn 2000~50000 
0;6S^^U<^ J; b< J:±5 0 0 0~2 0 0 0 0 0-e&«9> ^hi^M^V 

<J*. 8000 — 10000 Ot?fcSo 2 0 0 0 

25 »;0S5 0 0 0 0 0 X^:k^\^^tmmi&7!)mTir^m'^^^^^o 
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10 m'^s;^:(^s/^^t&s^i^ mnm 2 0 °c~^ 3 0 0 b < 5 0 "c- 
j^2 0 o'c-eSb'So 

Kji-b'^cssi (III) t^m^mM^^mMnt^hf^^m dv) . ^^o^ 



(I) i^iS^^ffi^i?«m (I I) ^^^Ji. *fc{i^-N°-:7/^;:e-aT/i^=¥/i-^ 
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(IV) t^mmvxfi:^o 
^(D^mtx^xii. ^i^itm (I) tm ill) t^m^^^^t^^^. m d 
I) i^m^mm^^-t^^mmM^'f-(Dmm^m^\^x^^-r^:^m. m d 
I) Ki^^^mmM<D^m^mmvx^m'r^^m. m n d ^mmm^^ 

^tih(D^xit. 1^ (I I) icm^^mM^<Dmm^m?fn\^x^^ir^:^m 

10 

=f-mmm^hfi^m (i i n immm^i^=f-nmm-^^fiL^m d v) . 
V) m (1 1 1) \z.i^m^^mm^^nm%(o^m^mM 

®o^?^srM^bT^it-r5:*-fe. m d 1 1) ^'^mm%ir^=i-mmm,(n>n- 

25 ^;6S^^tbTV>5^;m (III) (I V) tO^-^tt^OSift^ 6fci6(^$T* U 
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xhx\^\ jiiBj^ (I) jo^b (IV) it^(Dmm^^m\^±m(OBtfyx 

fetbT*5t). M (I) (IV) , :j^XU:itL^(Dmmmi^Ml^x::L(D^ 

mt:^mvxhx\^\ 

10 -hx^^o M:i!if^ma^ (I) ^ (II) (Dmt^^:s.i^^m}^±mm^tifck. 
2mmu±(D (I) ^^®$ii:fc:^^ (II) (Dm7!)^hti:?>mmms 2mm&^ 
±(D ii I) ^mm^-^fcmt (d <Dm:^^^ti:^mmm. 2mm&^±(D (d 
<^^t 2aigeji_b(o (II) (Dm^^ib^j:^mmm. :i^xxj^^thh^m.^^t>'^ 

15 (1 1 1) ^ (I V) (omt^^:s.K^mu±mm^tbtLm. 2mm&.± 
© (1 1 1) ^^^^-lirfc^^ (IV) (Dm7!)>^fi:?>mmm. 2mmu±<D n 
V) ^^ji^-^fcii^ (III) (Dm^^ht^i^mmm. 2mm&.±.<D din 
ojit 2®^j^ji(^ (IV) (Dmt^hi-^^mmm. ■id^xf-:Lf\.h^m.^^^'^ 

20 

^lR]±$-1^6«l..^/6^b. ^ (I) t^<>fi:< fhnmKid\^-'XmmhtS:<>X\^^^ 
25 Tii^O. 1 w t%~5 Owt%-efc!9. ^*L.<f*0. 2wt%~4 0wt% 

xh "0 s b < J* 0. 3 w t %~ 3 0 w t 
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^titii^^^^<—y o T/v df^/i^:^ /vjtc >'^#J3g (n>T?v^ —f^Wl^ 

kM-cu^\^x^—:^Y\\L\^fz.'\^(o-^^ nmMm^^-a^/-^ti\tm (i n ^ 
M (1 1 1) \z.mM\^mm-r^^}i\^^'o . nmrnm. i«5^^^«^«x ^^v- 

%\.<m\^hf\.^^ ^W^fi:-)j^}l\^Xn.m^\'t^ J. Electroch 
em. Soc. : Electrochemical Science a 
nd Technology, 1988, 135 (9), 2209 

20 

25 \.wmi5^'\ 



10 
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i&i^Tyiy=i—ji'mm (1 0 w t %-^7K) (A 1 d r i c h^M) tm^vx^ 
-oxn^fco 

^'\txm.mm^^:^—^^^mmi^i^^vx\^^^f)\ m^^^vx\^^^i!>^^m^fco 

0:$:X||^+& (J I S K 7 12 7) icmMiVX 2 3"=C. tS^fM^S 0% 
T^^::^3V^Tt^:i^5iSl Omm/m i nXmMl^fCo 



15 mmm 1 mmKmm^m^^-r^^mmM^^(D^m 

— v?:7 3:=i>'^;^/l'7f:>') 4 0 g ^it'fbpt ^V'^'S 0 Om 1 ^Atbs ^Ltli^N — 
ya^;^:5^i/i/>r ^ K3 7. 4g (2 10mmol) ^^IP;t> :77;^ = ^0'C 

20 ^^#byh^. Si^;:|^^7K7Kl-&#\ Na 2SO37. 56g (eOmmol) 

^^w^^£EW*> 5ii> ^#trff 5r.^}eiJ:«9. (a) 6 3. Ig 

^W- (a) (0:7a.=/^3g^^:^i>^^^^;iS^A$i^-CV^:5r ^^istpyji^ofco a# 
25 (a) ^i^-z^n^m-i2 7 mA%mX:^flX\f^r^o N, N-i^^T* ^/V-T-t b 

^IS^s 1; :X5^l/i/i^^T'3 4 0 0 0-efeofCo 
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^=^/W/Uyir]) 5. 0 1 g. TkSm 1 , ill-ftlT^^Vi^Sm U 2, 6 -/V 
^v?:/4. 8 0g, -7^ h7n-:/^7WT^^^=il>A7/V;*-y K<Z5 1MTHF^ 
5' m^O. 1 m 1 Att, ^ia-e4 BPHlS^S^-yrfCo :^'fh;7<^WVT'3[Hlj*mb. 
^^<lr|^idhg*bfc^. THF 3 Om K l>A2. 8 2 g ^AtLT^ 

10 1^ ^^/u:ttt- 3-:i-^-^^l^^^^y^/u^:yWt:^ V (b) 

[H'^(D^^^^mx*MM^tiity9:^=^KM^i^ ia) 0. soog.^;^ 

5|C0. 5 00 g (7. 8 7mmo 1 ) . v'^5^/V;^/l'2}N=ar^/Kl Om 1 ^Atb, 
1 2 0°C-e2^r^^#Ufc:o ^VM?1 2 O'Cld'f^ofc^* (b) 1 . 0 0 g (2. 
15 16 mm o 1 ) (Di^;< ^/^>^/^7J^^i^ K 1 O.m 1 mi^^Mx.fto 1 2 0X:X4 

0 ^ms.!t>^n^fcm^ i n - h c i i o o m i Ktn:^xm^i^^tt^ 
(c) ^mco 

^Tki^'fkll— 99mg^2-^ ^/V-<:/X:r df^f-y— /l^ 266mg^h/V 

^^^imi 4'-e::^^T^?l.-ei s^it^bfco ::tL{c2 -7ai=/W7^y — 

8. 5 g ^ b/i-:i::/3 0ml ^M^. ^m^m^T 5 ox^x 5mmm,wvfco 

25 MbT/Ky (2-7ai=:/V73.r^l^:/3:— T^/W) (|2>^TPE 1 ^B?^) ^#fcio 
*l*^WSS^^ixLfc7 7^=3(C, ^;;{7a^:}^-fe/V'P E S 5 0 0 3 P 
'fb^XH^, 7K^^5Nd^^ y o^— >-) ;Sr3. Og> PEltrO. 7 
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5 g. ^^:^]) ^MO. 0 4 g, DMAc 1 5m 1 :j3j;-a«b/i-aii/3m 1 Sr*D 



15 (d) ^1 5®«%(D?@^-eDMAcic:^^u:;tf7;?«^^Ji{^ia^^Lfc^y3^ 

^V^-Sa^TLl^ (1^1 5 urn, ^mm4 8%. a=SO. 0 5 Mm) Jit;!^:^? 



20 ^JfeMi ^t'^'^^-i?'— %fflv^fc^Jil^(D^5t^3J:tJ«B3|s|•m?lfei|#^4l^;@^ 

(e) ?r4 cmEg;fe-(3:-^«9tl:lU^ ;^ t'^'a— iJ'— <D;^^;^^Jij3:[l^bfc:o 
0 0 0 T pTaXm^^'\tfj::d^h. -hIB (c) (D:^'fbp« ^ l-'^'/'^ 
iJ^y— /V (1 5 V o 1 %/8 5 V o 1 %) (3w t%) 2ml S:2#rad> 

Mi-tmM^Mi)^0. 5 0 (A/cm^) oNF<^-fe/^«JEESr^ b:^o 
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itmm 1 mm ^nt>fjt\^ ^m(Dmmnmwimm 



mi] 











0 . 5 8V 




i^mvi 1 


0. 4 8V 





J^fffi 2 7 m"efoofc„ 
t;« I R iil J: 19 ^at Sr?t^ bfCo 
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^g;5=^CjS^fB*»Mbfc„ i^F-NMR(ppm) : -130. -142. -154 



10 ^nme ( (h) h^^^y>'7!)^b^j:^?s^'K^m^m 

yy:^=^\C. ^MMMTK (h) ^2. 5 8g. tKndfy^^^O. 55 1 
M^l^}) t7J^Q. 7 9 5 g. •i?^^/V;^yW^=3E^^/Kl 2m 1 ^^iP;t8 Ot: 

15 KXWlSmM\^f^. 5 K^Ky ( i ) 7!)m'&<Dmi^t LT 3 . 

0 0 g#ejtb5fco 

20 H^bfco ;«f7^^%IIIfe$'^j^^:iSP,, _b|B (i) (Dm.^tp^^i^i^y;^'^'/ — 
( 1 5 V o 1 %y 8 5 V o 1 %) (3 w t %) 2ml ^'zf^m^^ifX^ 

m(D^>b'i^^Ti^x:^\i'>'=x^hvfco 6 o°c-ei o^m^m^'^tcm^^'o 
<Dmhmw^:^^^^='—hi.. nm(Dmm^ (j) ^#^0 i^jp:«2 9iim-e 

25 0. 5 0 (A/cm^) L-^^Co 
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^2 











0. 6 7V 




imm2 


0. 5 9V 





7^;^=ilc^^T"C4, 4'— i^fc Kn:35^iyK':73ic^/V5 5 . 9g (3 0 Om 
15 mo 1 ) . m— i^:/a^^>'-^:/6 6. 1 g ( 2 8 0 mm o 1 ) . ^^^y 7 
/>2 0 0 g^Ati^-Cl 0 0° CtcJPl^bfCo ^F^fi:^—- t?feofc:„ ^Pjid;^ 
mi^V^J»4 4. 2 gt h/Urc>'6 0ml ^AtLT^^b. m^l^f^:^^ h/l- 

1 4 Smg^^iPb. 77:^=1^2 0 0atJlJ!JP^bT6B#^^$^^fc:„S/??^. 
20 ^/S^^^^iJ^y— /WcJ^Ab. tffttibl/hm-^^ (k) ^3 6g#yho lDl^Ji4 

^v^-c\ :7^>!^='t;i, ^5:5t7:i^^ir/i'PE s 5 0 0 3 p {^K^t^nmm:. 

^^7i(.m^M^ V ^72. 0 g . _h|5 (k) ^24. 0 g 
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AtlXs DMA c 4 8 0 m 1 X'^WmM^'^fCo ^ hKm^:^ V^J>^2. 52 
7^;i7 7/^:^n If:7 3::^/V4. 8 1 g ^;!jPx.T 8 0° CX'4f^m. 10 0° 

CT'2^F^. 110'' CXim^RJt^^^fCo ^(D^. ^!t-m%:±M(Dm.m:m 
tt^>5?/— /HcJgTU y—M^l^m(Ditm>^^^m^i^\^. so" Ciz. 
5 xm&^m UT96g(^:/nyj5^ ^M^i^ ( 1 ) ^#fc„ 

'^htlfc^riy^^m^i^ (1) 9 0 s^^^^4:5 0ml\<imM^^X6 
10 fd^. 4 0° C(;iT^|feJEt^!^bT>^/l^^>''fbbfc^#:^]«^d^ (m) 

(m) ^DMAcizmm^'^i 5wt%mm^mm\^fco :ff^y<^m^±Km 

:flJb. 8 0° CX^m^'^^^t{^^-DXy^/l^:^:y^\^l.tc^mm^^'f<Dm 
(n) ^#fCo (n) <7)|^fffi4 7nmt?*>ofCo DMA c ^Jg^^^t UfcG 

P cay^J- J: S^^^*<^il'J^l^ms m¥*>J^^»{*^ y 5 e o 



20 :3{f7;^^^ 1 0 0 0 r pm-t?lEli^^*jfe:dSe>^ N a f i o n<D 5 w t %r/V3 
^#:/^o ( P ) (Dmmtt 5 3 iim-e^!>o l^o^l^ttM^m^^ 3 \z.^-ir, 

25 

IIJS^J4 

Na f i onOSwt %T/^=i— /^/tK^^^ 3 g {cig'fb;»« ^ l^^-^ 4 g &U 
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mK^i^^n^xmmm (q) <^#/co .(q) (oj^jissumT-feofco m(o 

5 it^m 3 

(n) (Dm(Dmm^mmm^m3iz.^-to 

A 1 d r i c h^fcj^Na f i o nj^ ()^»5 Ojim) (Dm^Wmf^^^^ 3 
10 (e::^-t~o 



^3 









0. 50A/'cm^ 


0. 2 0V<Dt^<D 




0. 6 8V 


1. 96A/'cm^ 




MMM 4 


0. 6 8V 


1. 80A/cm^ 






0. 6 1V 


1. aSA/cm^ 






0. 6 5V 


1. SSA/cm^ 





15 ^it^J5. )tW!l5 

(q) R-C^±mtm\:^N a f i o nil (MffS 0 m m) <^?|o5S«9^^^tT 



20 m4 



wo 2004/004037 



T/JP2003/007704 



40 







(MP a) 


mmM.)&tl (MP a) 




7 2 0 


2 6 




18 6 


2 0 
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1. mmm^^m^mm^^'j-mmm^^^^^m n) ^<-y^i-:^^T 

5 iWi-^hfii^m (I I) s hii^hfSi^'^m^ 

- (A-Z) „- (A' -Z' ) (1) 

:^S^^i-o z. z' (i-^fb^MA3tJ;iii:^^-&*fcfi2'ii©S?r^*?i-o m. 

10 n}i;^51b^^iL<D#:^^b. n{i 10—100000 (D^H-efe«9> ni®-fofo5^«9 
3gb^{4:f:il^C-efco■c^5^^^j^o-cv^-ct> J:< . m{±O~100000 (D^WQM 

$ *i ^ ft 1 laft <^^Ji]^o 

3. A^^TIB— (3 a) ~ (3 c) J; t) ilfitbS 2 A' 
15 yOS (3d) ~ (3g) J:»?51fm'5 2ffi(D^^;^S-T?feSlt^:S2|B^(7)^ji 
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Bit. msm&^mi.. Dtmmh^m^n. ^ttb^i^— t?^^>^j:o-cv>T 

5 t>^V\ h. h'\ h"'tt^tL-?nMS-J2:i~4<7). h'«l~6(^. (p' + 
h) . (r'+h") . (s"+h'") n^ti^^timiH:il^4<D, s\ t\ 
r'\ t"t«tt-etb3ilS:tCO~4<Z>. (q' +h' ) l~6 0|^tr^*3U 

j f4 0 ^/cji 1 <Dm^^t>-ro ) 

4. Z. Z' ^oJ;t^Y;6S, av^^ai5i:^e:, -0-. -S-. -c 
10 -SO2-. ^^mi~2 OcDTyl^^l/i^S^ >^^^ 1 ~ 2 0 (^T/l'^ V 

CO-. -SO2-. :75'^■e«^II^^^TV^Tt><fcV^M3g^l~2 0<^T/V"3E^W 

5. TIB-J^^ (2a) ~ (2d) 
-G-SO3-W+ (2 a) 

20 -G — SO2N-W+SO2-E (2b) 

-G-P (O) (0-W+) 2 (2 c) 

-G-P (O) 0-W+-E (2d) 
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7 . mm^m^m^mmM^^'f-mmm^Tm^ ( 4 ) 

5 -[Ari-(S02-N-(X^)-S02-Ar2)^-S02-r(X0-S02-Ar^-0]- (4) 

10 8. mmm^^^^mm-m^^mmm^'t<D^mK. ^hiz.rm^ (5) 

-[Ar'-O]- (5) 
15 -[Ar*-0]- (6) 




(^4^. RMi. ^^i^ 1 ~ 1 0 omiiTKms. mmmi-i o(Dmit7km:t^ 

v-S. T-t^/]^^, -O'i/'i'/^^. ^hy/i'S. y^/i':^:ym^. 
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o~4(Z)^-efc»9. h t c(D^m-to---6 t^j:^mx-h^o R'^mwuh^^ 
-c(o)-. -SO2-. *fct4-c(R^)2-^^t3"f-o R^tiTkmm^. 

12. a;6^ 0 *fc}4 1 5 m^:* 7 IB^O^Jil^o 

14. x-^}057K^-r;r>'-efe§i**3S7ia^(^^jii^o 
15 jiMo 

16. ( I I ) ^ptj: < ^ t>>i-®0^ji-efcSfS^^ 1 |5«fe<D^JlJ^ 

17. ^jij^4Joom (II) ofiJ-^^ss, 0. 1 w t%~5 0 w t %-e*3Sfi 
^i^ilB^o^iiMo 

18. 7/i';rpT/v^/v;^/VJj^>'^i*i:$>^m^«^^e>>fcSM (III) 

20 ^mmmm^^mmn-d^^ti:?>m (iv) . tf)^hfj:^mm^o 

21. m (1 1 1) :is, d^fi:< th)im<Dmm-vh^m^^i 8mm(omm 

25 R 

2 2. ^JU^^t (50^ (I I I) OfiJ-a^/SS, 0. 1 wt%~5 Owt%-efe§ 
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2 3 . y<-y/v^uT/i^^/vy^ju^:ymM^^mmni^i^xj^i^^^^^^'f- 
2 4. ^mm^i^^^mmM:^^hti:^m (iv) /^—yjv^xiT/^^jix^ 

2 6 . if 1 ^ fcf* 1 8 iBioCO^SJ^d^ Jfe 6 WS?lfeo 
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